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USGS National Study Goals

● Document anthropogenic effects 
on water levels, storage, and 
streams

● Explore climate variability impacts
● Evaluate adequacy of data 

networks



Coastal Lowlands Aquifer System (CLAS)

● 5 states
● 140,000 mi2
● 4th in groundwater 

for public supply
● 5th as private 

domestic supply
● Houston (#4), Baton 

Rouge, New 
Orleans, Mobile



CLAS Groundwater Availability Story
● Subsidence
● Uncertainty analysis
● Quantify worth of 

improved datasets



System geometry - historical

● unconsolidated

● 7 layers

●  Overlies Mississippi 
embayment



System geometry - current

● Conceptualized as continuous 
units across the study area

● Aquifer delineations

● Chicot, Evangeline, Burkeville 
Confining Unit, Jasper, 
Catahoula

● Data Release FY18

https://docs.google.com/file/d/1DWcJAURNi6qs2A9GVRv7zrIUQUQVJAyc/preview


Hydrogeologic Data Compilation

State Alabama Florida Louisiana Mississippi Texas Totals

Total Wells 114 602 1741 247 66035 68739

Total Wells with 

Framework 

Data

113 142 1455 222 1062 2994

Total Individual 

Picks

721 848 17604 1913 10501 31587

Sources FGS FGS INTERA MDEQ INTERA  

GSA USGS LGS USGS USGS  

USGS  USGS    DRAFT
DRAFT

DRAFT



LA Stratigraphic Data and Aquifer Equivalents

Data Release Coming by September 30

DRAFT



Traditional development
Conceptual model

Data

Calibration
(History-Matching)

https://docs.google.com/file/d/0B7PTvJSGF5o3aHE3TWt6c2N5d0U/preview


Traditional development

Forecast/scenarios

Meetings
Report



Forecast development

Forecasts

Meetings

model…

Data

https://docs.google.com/file/d/0B7PTvJSGF5o3YW5WN1RBN2k0MHM/preview


Forecast-first Modeling
Forecast First: An Argument 
for Groundwater Modeling in 
Reverse by Jeremy White, 
USGS

Groundwater
Volume 55, Issue 5, 

“... by focusing on the forecasts, a more 
robust analysis of the appropriate level of 
complexity can be undertaken (e.g., 
Guthke 2017), where complexity is driven 
not only by the ability to reproduce the 
past, but also simultaneously by the need 
to provide robust estimates of forecast 
uncertainty.

http://onlinelibrary.wiley.com/doi/10.1111/gwat.2017.55.issue-5/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/gwat.12558/full#gwat12558-bib-0010


85% Model
1. Use existing models
2. Pull together historical data (water 

levels, baseflows, etc) and information 
on the system (prior)

3. Quantities of Interest (QoIs)
4. Build forecast “model”
5. Uncertainty Quantification
6. Add in new dataset, repeat & compare
7. Condition/history-match/calibration, final 

predictive scenarios, assess



Previous Models
Several models in study area

Regional Aquifer System Analysis 
(RASA) model

Converted to transient for 1985 - 2010 
with 

● simplistic water-use estimates
● retaining original framework (7 

layers or permeable zones)



● 1 mile by 1 mile grids

● Pre-development to 2000 - 
2012

● Layers consistent with 
aquifers

● Various boundary 
conditions (WEL) and 
levels of calibration

Texas Groundwater Availability Models (GAMs)



Current Model
MODFLOW 6 consistent with National 
Water Model Grid

Converted to transient for 1900 - 2015 

Pilot Points every 60 km

Parameters (HK, VK, Ss, Sy, 
Recharge and Pumping)

pyEMU and PEST++

Water levels as obs for predictions 
currently



Forecast Uncertainty

Forecasts are 
not equally 
informed by the 
calibration 
process.

Hydraulic 
conductivity 
most 
important 
parameter

DRAFT



Water use

https://docs.google.com/file/d/0B7PTvJSGF5o3NFpfYWVHWEdBY1U/preview


Next Steps
● QoIs

● Prior

● Next round of data 
integration - UQ

● SFR

● CSUB

https://docs.google.com/file/d/1S6QByK5zvXDGEBtLu2QLJxHBJFdWh6Su/preview


Land-surface subsidence

https://txpub.usgs.gov/hou
ston_subsidence/home/

CSUB Package for 
MODFLOW 6 (J. Hughes)

https://txpub.usgs.gov/houston_subsidence/home/
https://txpub.usgs.gov/houston_subsidence/home/


Timeline 



Contacts:
Brian – 
brclark@usgs.gov

Linzy – 

lfoster@usgs.gov

Leslie –

lduncan@usgs.gov

https://www2.usgs.gov/water/lowermississip
pigulf/lmgweb/clas/index.html

mailto:brclark@usgs.gov
mailto:lfoster@usgs.gov
mailto:lduncan@usgs.gov

